This paper analyzes the effects of tax-based saving incentives on contribution behavior in Germany (Riester Pension). Using tax reform and inflation, the effect of the tax price on the decision of whether or not to contribute is analyzed. Our central estimate implies a local average elasticity of the contribution decision of −2.36. In addition, using shifts in price kinks over time, we show graphical evidence of the decision on how much to contribute. Our results show that taxpayers adjust their savings immediately if the subsidized amount increases. Consequently, the government has control over the contribution behavior on both margins by setting tax-based saving incentives.
Introduction
Old age provisions can be financed as a pay-as-you-go or fully funded system. European countries usually have pay-as-you-go systems where current contributions are used to finance current provisions. Rising life spans and declining birth rates of the last decades have been generating a funding gap. Generally, this could be addressed by reforming the pay-as-you-go system itself (e.g., increasing contributions, decreasing provisions, or through governmental grants) or by reforming the whole old age provision system.
In the last decades, several European governments have reformed their retirement systems. From a governmental perspective, there are three pillars of old age provisions.
Pillar 1, the traditional pay-as-you-go system, has been extended by Pillar 2, occupa-tional pension schemes, and Pillar 3, private pension schemes. Private pension schemes are voluntary and generally subsidized [1] . Consequently, the success of retirement reform depends on the acceptance of private pensions and, therefore, on the effects of tax-based saving incentives on contribution behavior.
Germany introduced the Riester Scheme in 2002. The main issue has been the financing gap of the pay-as-you-go system. Although the contribution rate of Pillar 1 is expected to increase from 19.9% in 2008 to 21 .4% in 2028, the replacement rate of the German statutory pension insurance is expected to decline from 50.5% in 2008 to 44.4% in 2028 [2] . Because employees are mandatory members of this insurance, they are faced by an old age provision gap. The governmental goal is that employees overcome this gap by contributing 4% of their gross wage to a private pension. That is why Germany grants one of the most generous tax subsidies for private pensions [3] [4].
Due to the subsidy, the Riester Pension is superior to non-funded saving accounts, especially for families with children and low income [5] . Studies investigating the probability of participating in a Riester Pension found that the number of children, income, and age were the dominating factors [6] - [8] . However, as with other voluntary private pensions, it is not clear if the introduction of the Riester Scheme in 2002 has had an impact on the overall saving rate of households [9] [10] . Consequently, the introduction of the Riester Scheme is considered to be expensive and not effective.
This paper adds two points to the literature. We focus on parameters that the government has under its control and address these parameters to the contribution decision itself. Corresponding to governmental goals, we check the effects of the subsidy both on the decision to contribute or not (extensive margin) and on the decision of how much to contribute (intensive margin).
First, we think that, from a governmental perspective, shifts of savings toward the Riester Scheme matter. Contributed money is fixed within the Riester contract up to the age of 62 and has to be paid out on a monthly basis until the end of life. Moreover, the pension cannot be transferred from one generation to another or lent by one individual to another. As a result, we think that the substitution rate shows how expensive it is for the government to shift "free" private savings to savings where the rules are controlled by the government. The elasticity of the decision on the extensive margin with respect to the price after taxes shows how effective the governmental action is.
Therefore, we focus on the effective size of the subsidy on the saving decision. That is why we have to separate effects from social characteristics such as the number of children or income and the impact of the subsidy itself. With our tax data, we can investigate the full range of the subsidy covering the more favorable tax option. Using a comprehensive tax calculator [11] we are able to analyze whether the probability to contribute is related to the subsidy itself or to other factors correlated with income or the number of children. Separating the underlying effects should lead to a meaningful evaluation of the effects of the legislated tax-based incentives. We use the variation in the tax price of the first euro contributed over time to identify the impact of the subsidy on the decision of whether or not to contribute (extensive margin).
Second, we investigate to what extent the government meets its goal of implementing Riester savings of a legislatively predefined amount of the gross wage. To our knowledge, we are the first who analyze the contributed amount with respect to the price after taxes of the last euro contributed. We use the evolution of the maximum subsidized amount over time to show the impact of the subsidy on the decision regarding how much to contribute (intensive margin). Therefore, we show graphical evidence of contribution behavior on the price kink around the maximum subsidized amount.
The paper is structured mainly in two parts. The first part offers a brief description of the evolution of the Riester Scheme and the tax environment, followed by our analysis of the decision on the extensive margin. We show the marginal tax price of a Riester contribution, illustrate with descriptive statistics, discuss the identification, and show our main results followed by some robustness checks. The second part shows our analysis of the decision on the intensive margin. Based on a short description of the last euro tax price and its price kink, the corresponding data are described and graphical evidence on the contribution behavior with respect to the price kink is shown.
Evolution of the Riester Scheme and the Tax Environment
Here we give just a brief description of the legislated Riester Scheme; for a detailed overview see Börsch-Supan and Wilke [12] . The subsidy can be either a tax-free subsidy or a tax refund caused by a tax deduction. While the subsidy is based on a basic subsidy and a subsidy for each child, the value of the tax deduction is higher for higher incomes due to the progressive tax scale. The favorable type is chosen year-by-year via the tax assessment progress by the tax authorities. Although the subsidy is generous, the maximum eligible amount is fixed to a small level.
The tax-free subsidy is granted if an eligible person contributes to a Riester Pension (basic subsidy). Parents receive an additional subsidy for each child (child subsidy). An individual receives the full amount of subsidy if the savings are at least equal to a fixed percentage of the gross wage in the previous year (savings rate). Savings in this context mean the total saved amount, which is calculated based on the individual's own contributions plus the subsidy. The maximum eligible amount is fixed. If the person contributes more than that amount, there is no additional subsidy. To receive the full subsidy, the own contributions have to be at least equal to a legislated fixed amount (minimum savings).
From 2002 to 2008, there was an implementation phase. The evolution of the Riester components over time is displayed in Table 1 Tax deductions are alternatively granted if they are advantageous. Tax authorities check whether the deduction of the savings from the tax base (and the subsequent tax savings) or the tax-free subsidy is more favorable and, in every year, the more favorable approach is used. As a result, the applied tax scale of the subsequent year plays a crucial role here. That is why we take a closer look at the evolution of the tax scale from 2002 to 2008. In Germany, taxable income is taxed by a direct progressive tax scale. Following a basic tax-free amount, the marginal tax rate is increasing linearly to the top tax rate. In contrast to other countries, the tax law is not indexed, resulting in "cold progression" every year. From 2002 to 2008 there have been major changes in the tax scale resulting from tax reform. We use a slight modification of the tax rate here: net-of-tax rate (ntr), which is calculated as one minus the marginal tax rate (ntr = 1 − mtr). The ntr can be interpreted as the price after taxes for tax-preferred goods. In Figure 1 , the ntr is displayed for different taxable incomes. As we see, the lowest ntr has increased from 0. 
Extensive Margin

Tax Price
In the analysis of the incentives, we need a relative measure of the subsidy. At a glance, it seems to be obvious to use the subsidy quota (SQ) established by the German Statistical Office [13] [14] . The SQ represents the governmental share (subsidy or taxes saved due to tax deduction) of the total saved amount.
( ) max subsidy, taxes saved saved amount SQ =
However, what we need for a meaningful interpretation with respect to individual preferences is the governmentally induced change in prices. That is why we transform the widely used SQ to an after-tax price (TP):
Corresponding to the subsidy components of the Riester Scheme, the tax price is affected mainly by taxable income and the number of children. The tax price in 2002 for different income levels for a taxpayer with up to three children is illustrated in Figure  2 . As we can see, the basic structure of the tax price can be divided into two parts. On the left tail, ranging from a constant up to the maximum tax price, the subsidy is more favorable. On the right tail, the tax deduction is more favorable. More children lead to lower tax prices for lower incomes. On the left tail, are a flat part and a growing part. In the first part, the tax price is on a constant level, because the taxpayers' own contributions are constant. 1 In the second part, the tax price is increasing. Although the subsidy remains constant, the taxpayers' own contributions are increasing as their income increases. Consequently, increasing income leads to a higher tax price. However, increasing income also results in higher tax rates. Thus, tax deductions become more favorable. On the right tail, the tax deduction is more favorable than the subsidy. Following the progressive tax scale, the tax price is decreasing as taxable income is growing, resulting in a flat zone. Although this basic structure remains the same, an increase in the number of children leads to higher subsidies and therefore shifts the left tail to the bottom right. 
Data
For this study, we use data from the German Taxpayer-Panel [15] [16], a balanced panel providing individual tax return data from German taxpayers. We use a 0.5% stratified random sample spanning eight years from 2001 to 2008. The tax price and the income after taxes are calculated using a comprehensive tax calculator [11] .
In our dataset, we followed 80,394 taxpayers over eight years, resulting in 643,152
observations. Because the Riester Scheme was introduced in 2002, we dropped the 2001 wave, which left 562,758 observations. To ensure that only taxpayers eligible to contribute were in our dataset, we kept only wage earners (wage > 0), which dropped 150,892
observations. As a result, our dataset consisted of seven years with 58,838 taxpayers eligible to contribute, resulting in 411,866 observations.
After these initial cuts, we dropped three groups of taxpayers as we are not sure if they constituted a plausible comparison group for the identification of the tax price effect. 2 First, we considered that the taxpayers in our dataset with low incomes were not a plausible comparison group in particular because of the balanced structure of our tax 4 This led to our final dataset of 41,321 taxpayers over seven years (289,247 observations) ( Table 2 ).
In Table 3 , the sample statistics of the variables used in the regression are displayed.
Our main variables of interest were calculated using a comprehensive tax calculator.
The marginal tax price for the contribution was calculated using taxpayer information from the subsequent year (tax law, wage, number of children) and assuming that the taxpayer contributed the amount that was necessary to get the full subsidy 5 , the subsidy and the saved amount were calculated. Afterwards, the tax calculator checked whether the tax deduction of the saved amount or the subsidy was more favorable. Last, the more favorable amount was divided by the saved amount, resulting in the subsidy quota. One minus the subsidy quota is the tax price for this taxpayer. Income after taxes was calculated as ordinary taxable income without child allowance and Riester deduction less taxes. Part of this problem is called mean reversion in the context of tax price regressions with income growth as a dependent variable [17] . The main idea is that on the left tail of the income distribution there is exogenous positive income growth. Because taxpayers without income do not have to file a tax return, they are not covered in the cross-sectional tax data. Consequently, in the balanced dataset, taxpayers with low income and decreasing income over time are more likely to be not included in the sample than those with increasing incomes. Many of the other variables used in regression can be taken immediately from our tax data. The dummy for the decision to contribute to a Riester Pension is C = 1 if the taxpayer contributed to a Riester Pension and C = 0 otherwise. The number of children was equal to the number of dependent children who were covered on the tax return of their parents. This variable was used to generate dummy variables for having one child, two children, or more than two children. Age and Age 2 were generated using the date of birth of the taxpayer and the subsequent year. If the taxpayer was jointly assessed, the age of Person A (typically the person who declares more money) was used. Finally, income from renting and leasing and income from dividends and interest entered the regression in logged form.
In Figure 4 , the evolution of the tax price instrument over time is shown (see Chapter 3). In the upper panel, we show the price both for taxpayers receiving the subsidy and for taxpayers where tax deductions are more favorable. From 2002 to 2004 it is obvious that while the price was increasing for those receiving tax deductions due to tax cuts, it was decreasing slightly for those receiving the subsidy due to higher subsidies.
In 2005 the price for those receiving the subsidy was growing more strongly than for those receiving tax deductions. From 2005 on, both lines mainly follow the same slightly decreasing trend due to growing gross/taxable income and fixed term tax law. 
Identification
We followed Heim and Lurie [18] and thought of the contribution decision C it (where C it = 1 if the taxpayeri contributed to a Riester Pension in yeart and C it = 0 otherwise) in a parsimonious model as a function of the first euro price of the contribution TP it , the income after taxes Income it , and some control variables X it . Included in X it are other factors that were assumed to be associated with the individual contribution decision and that varied over time. We controlled for the number of children, age, and income from renting and leasing and income from dividends and interests.
( ) ( )
The tax price effect was our main parameter of interest. The marginal tax price was calculated as described above. Because we assumed the Riester Pension to be a normal good, we expected that rising prices resulted in a lower propensity to contribute and therefore they were considered a negative sign. So, the effective size of the tax price shows how much control the government has regarding the individual retirement decision by setting the tax price via subsidizing.
The effect of income was covered because standard microeconomic theory predicts not only substitution effects but also income effects of tax changes. The after-tax income was calculated as described above. Conventional wisdom about the effect of taxes on normal goods let us assume that-ignoring substitution effects-increasing income shifted the budget constraint in a way that more goods could be consumed than before. So, a higher income should result in a higher probability to contribute to a Riester Pension. Therefore, we expected this to be a positive sign [19] . Because of the generous child subsidy, taxpayers with (more) children received a larger overall subsidy under the Riester contract. The number of children was found to play a dominating role in the Riester decision process. A higher number of children were found to be associated with a higher Riester propensity [7] [20]. Since we covered the price effect arising from children in our tax price model as shown above, our child effect should only cover non-price-related factors. We expected that having children lowered the annual savings on average and decreased the importance of savings for old age provisions [21] . Thus, we expected this to be a negative sign.
We covered age as a proxy for the time between contribution and payout of the pension. Because of the long-term character of the Riester Scheme, we expected older taxpayers to have a lower propensity and therefore to be a negative sign.
We also controlled for other old age provision channels. However, in our tax data, we did not have broad information about this. So we solely included income from dividends and interest (which was in fact poorly covered) and income from renting and leasing (which was well covered but poorly measured). There were at least two economic effects covered by these variables. On the one hand, these income sources were substitutes to Riester, so we expected them to be a negative sign. On the other hand, financial knowledge also was found to be an important factor in the Riester puzzle [20] [22]. As these income sources could also be interpreted as a proxy for financial knowledge, a positive sign also seemed plausible.
But there were other factors that could have affected contribution decisions, but were omitted in our dataset. Several individual effects were correlated both with contribution propensity and with our tax price variable. We could not control for these variables as they were not included in our dataset. This would have resulted in biased estimates. For example, suppose that taxpayers with a higher saving propensity were likely to have a higher contribution propensity and have higher income and therefore a higher tax rate resulting in lower tax prices. An estimation without covering these individual effects would have led to a biased estimate of the tax price. Because several individual saving-related characteristics were not included in our dataset, between-variation characteristics were clearly ruled out for identification issues. Consequently, we exclusively used within-variation by controlling for individual fixed effects v i .
Moreover, we included time-fixed effects to cover effects that were correlated with the subsequent year and that had an impact on the contribution decision. The subprime crisis started in 2007. This could have decreased the overall saving propensity and, therefore, have affected the Riester contribution decision. If the tax price decreased in these years, the effect of the tax price would be underestimated. To deal with such issues, we included a dummy for each year after 2002, covering time-fixed effects y t .
Using variations of the tax price to identify price effects revealed another issue. The tax price of the Riester Scheme is a non-linear function of actual income (see Figure 1) . If there were a positive exogenous income shock, the tax price of taxpayers with different incomes either decreased or increased in a non-linear fashion. This is why the use of the tax price as an independent variable might have led to a biased estimate [23] . To handle this issue, the tax price was instrumented by a synthetic tax price [19] . To build the synthetic tax price, individual taxpayer information from a start year was used to generate synthetic tax prices of the actual year. Following others, the taxable income was updated by the mean growth of taxable income in the dataset [24] . The tax scale of the actual year was applied to the updated income. This procedure ensured that the overall income trend and the changes in the tax law were the only sources of variation in the synthetic tax price. 6 For our income effects, we also used only law-induced changes. This is important in the event that non-law-induced changes in income (e.g., job effects) had another impact on contribution behaviors than did law-induced income changes. We concentrated on law-induced changes because we were interested mainly in the effect of governmental action on contribution behaviors. So, for after-tax income, we applied the same instrument strategy [19] . Synthetic income after taxes was used as an instrument for income after taxes. Therefore, the income of our first year (2002) was updated by the mean growth of income in the dataset to synthetic current year income. Using the tax calculator, synthetic taxes of the current year were based on actual tax law and synthetic income was calculated. Lastly, synthetic income after taxes was calculated as synthetic income of the current year less synthetic taxes of the current year.
Because of the limited dependent variable, the model prediction of the OLS model is flawed. The standard textbook approach is to use non-linear models such as probit or logit transformation [25] [26] . However, as we described above, we had to handle two more issues: endogeneity and unobserved effects. Therefore, we had to include individual fixed effects and use an instrumental approach. We were not able to find an estimation technique covering all three issues. Thus, we used a technique that was close to our question. As we have stated above, we were not interested primarily in a prediction of the contribution rate, but were interested mostly in the marginal effects of the tax price that relied mainly on the exogeneity of the tax price and covered unobserved effects over time. That is why we used the linear probability model (LPM) that works well when applied for average marginal effects [27] [28].
Results
Main Results
In Table 4 , the regression results of the LPM for the decision on extensive margins are displayed. There were five specifications that were different with respect to the model and the variables used. While specification (I) was estimated using OLS, in specifications (II) to (V) an instrumental variable approach was employed.
In columns (I) and (II), we regressed our tax-related variables exclusively on the contribution decision. In specification (I), both the tax price and income after taxes were not instrumented. This results in statistically significant estimates but economically 6 Using this procedure, we also did not use any tax price variation resulting from changes in the number of dependent children of the taxpayer. At first, this was simply a result of the solution for the measurement error described above. Second, changes in the tax price due to changes in the number of children itself would also lead to biased estimates because of the non-linear tax price effects. Notes: Dependent variable is the contribution decision, which is 1 if the taxpayer contributes to a Riester Pension and 0 otherwise. Specification (I) was estimated using OLS. Specifications (II) to (V) were estimated using TSLS with instrumented tax price and income after taxes. Instruments were calculated as described in the main text. In the bottom part of this table, irrelevant parameters, which maybe biased because of the potential endogeneity of the tax price. In specification (II), we addressed the potential endogeneity of the tax price by instrumenting both the tax price and the income after taxes using the synthetic tax price and synthetic income after taxes as described above. Goodness-of-fit statistics of the corresponding first stage regressions are shown in the bottom part of the table. As we show, both R² and the F-statistic are large and therefore we do not think that the instrument suffered from the weak instrument issue. 7 This approach yields to both a statistically significant and economically relevant parameter estimate of the tax price of −0.15, while the income effect was small and insignificant.
In columns (III) to (V), several additional variables were added to serve as a proxy for other time-invariant effects that could possibly have affected the propensity to contribute. Prior findings about the Riester Scheme [8] [12] suggested that especially the number of children was driving the probability to contribute. As we argued in our identification strategy, the impact of the number of children on the tax price should be covered by the tax price leaving only the "pure" child effect on the child parameter. As we added dummies for the number of children in specification (III), we got only a small economically irrelevant effect of the children itself, indicating a successful identification of the tax price effect.
In columns (IV) and (V), we additionally added other control variables. In column (IV), age was added as a proxy for different contribution probabilities at different ages.
Consistent with life cycle theory, older taxpayers had a lower propensity to contribute.
In column (V), we also added retirement control variables to check if other potential saving decisions had an impact on the Riester decision. Controlling also for income from dividends and interests and real estate investments yielded only small positive effects of these other old age saving options. It seemed that the effect of financial knowledge was stronger than the substitution effect. However, the overall effect on the contribution decision was negligible.
Because the most comprehensive controls were applied in column (V), this specification acted as our central specification. There we got a statistically significant estimate of the tax price of -0.14 on the decision to contribute to a Riester Pension. The results do not show an income effect. As in the other specifications, the number of children and age yielded very small negative effects. Consistent with Angrist and Pischke [27] and
Wooldridge [28] , we did not interpret the coefficient of −0.14 as an overall linear marginal effect, but calculated local marginal effects at the sample mean. In our sample, the mean tax price was increasing over time by slightly over 5.72% ([0.5230/0.4947] − 1).
With our coefficient of −0.14, this would lead to a decrease in contribution rate of 0.8%points (−0.14 × 5.72%). 8 In the context of the baseline contribution rate, we would suggest a 13.5% decrease in contribution rate (from 5.93% by −0.8% to 5.13%). So, the overall increase in tax price of 5.72% would lead to a decrease in contribution rate of 13.5%, and thus let us calculate an implied elasticity of −2.36 (-13.5%/5.72%).
However, these average effects mask the heterogeneity of the evolution of the tax 7 As a rule of thumb, the F-statistic of the first stage has to be greater than 10 [29] . 8 The tax price and the income after taxes enter the regression in logged form. In that case, the estimated coefficients of these variables can easily be interpreted as semi-elasticities. As a result, the estimated coefficients reflect the percentage point change of the probability to contribute that would occur if the tax price or the income after taxes changes by one percent. For example, the tax price coefficient of -0.14 in our central specification indicated that the probability to contribute to a Riester Pension would decrease by 0.14% points if the tax price increases by 1%.
price in the sample. For example, taxpayers getting their first child in our sample yielded an average decrease in tax price of 14.23% ([0.5025/0.5859] − 1). Again, with our coefficient of −0.14, this would lead to an increase in propensity of 1.99% points (−0.14 × −14.23%). In the context of the baseline contribution rate, we suggest a 43.36% increase in contribution rate (from 4.59% by 1.99% to 6.58%). As a result, the overall decrease in tax price of 14.23% would lead to an increase in the contribution rate of 43.36%. 9 The implied elasticity is −3.05 (43.36%/−14.23%).
Overall, it can be stated that the government has control over the average Riester contribution rate by setting the tax price. Moreover, the special subsidizing of parents via child subsidies led to a comprehensive shift in tax price for taxpayers getting children and consequently to a higher tax price induced contribution rate.
Robustness Checks
In Table 5 , we checked the results of other regression models as a check of the robustness of the central estimates. For a comparison, we show the results of the central Table 5 . Extensive margin estimation results of LPM, robustness checks for different models. Notes: Dependent variable is the contribution decision, which is 1 if the taxpayer contributed to a Riester Pension and 0 otherwise. Specification (I) was estimated using TSLS with instrumented tax price and income after taxes. Instruments were calculated as described in the main text. Specification (II) was estimated using OLS. Specifications (III) to (V) were estimated using binary response models. Asterisks denote significance at the 10% (*), 5% (**), and 1% (***) level. specification in column (I). If we had not instrumented for tax price and income after taxes and consequently had run a simple OLS, we would have estimated effects of our tax variable that were not economically relevant. On the other hand, children had a significant positive influence on the contribution decision. As we argued, in this specification, we could not be sure to capture tax effects correctly because of the possible endogeneity of the tax price. So, we think that the positive child effects were not causal marginal child effects economically but instead were not precisely estimated tax price effects.
In specifications (III) to (V), we used classical binary response models. As we have argued, we could not employ a solution for all issues of our identification problem (both instrumenting for tax price and fixed effects estimation). Moreover, we could not interpret the coefficients in a simple manner [30] , as these were non-linear models resulting in non-linear marginal effects. 10 Nonetheless, the corresponding tax price coefficients had the same sign and were not extremely large or small.
In Table 6 , we check whether our data cuts had an impact on our main findings. We presented the regression results of our preferred specification using all combination of our three data cuts. In column (I) of Table 6 , our main results using full data cuts are displayed. In columns (II) to (IV), the results using only two data cuts are displayed. In columns (V) to (VII), the results using only one data cut are displayed. In the last column (column VIII), no data cut is used. Keeping only taxpayers between 25 and 55 in 2002 had the greatest effect on the tax price estimate. Comparing the tax price coefficients over these specifications shows that the estimate varies between −0.09 and −0.14.
Overall, it can be stated that, although we used different data cuts, our central estimates were still in line with theory and within an acceptable range.
Intensive Margin
Tax Price Kink
As we have seen, the government has control over the decision to contribute, at least to some extent. However, the governmental goal is not only to save one euro but also to overcome the financing gap due to reduced returns of pay-as-you-go pensions. The main idea is that employees should save a legislatively predefined amount. This amount To analyze behavior on an intensive margin, we needed a variation of the tax price with respect to the contributed amount. However, for taxpayers who received the subsidy (tax deduction), there was no tax price variation for subsidized contributions (only 10 To be precise, in fact we were able to calculate some odds ratios. But due to non-linearity, odds ratios could not be transformed to linear individual marginal effects. The main issue was that marginal effects depend on i ν , which were not computed (incidental parameters problem). So, we were able to calculate only marginal effects assuming fixed effects to be zero, which seems not to be a realistic assumption. Table 6 . Extensive margin estimation results of LPM, robustness checks for different data cuts. Notes: Dependent variable is the contribution decision, which is 1 if the taxpayer contributes to a Riester Pension and 0 otherwise. All specifications were estimated using TSLS with instrumented tax price and income after taxes. Instruments were calculated as described in the main text. Specification (I) was our main specification. Specifications (II) to (VIII) differ with respect to the data cuts used, which are displayed at the top of the table. Asterisks denote significance at the 10 % (*), 5 % (** a small tax progression). 11 But for all taxpayers, the tax price for contributions exceeding the maximum eligible amount switched to 1. Therefore, we focused on the tax price kink point generated by the Riester Scheme. Ignoring tax progression, the last euro tax price TP last can be expressed as a step function of the contributed amount C and switches after the maximum eligible amount X:
This kink ( Figure 5 ) was appropriate to evaluate tax-induced behavior because of different features. The change in tax price around the kink was large and consequently salient, so taxpayers had a strong incentive to react [31] [32] . Money also could be shifted easily between tax-preferred and non-tax-preferred investments in contrast to other tax-related decisions (e.g., hours of work). In addition, the maximum subsidized contributions are small, so it should be easy for every taxpayer to reach them.
The location of the tax price kink was determined by individual factors (income, number of children) and institutional factors (savings rate, minimum savings, maximum savings, tax scale; see Table 1 in Chapter 2).
( ) 
The Riester Scheme generated different tax price kinks within one year for different taxpayers with different incomes or different numbers of children. For example, a taxpayer in year 2002 without dependent children (continuous line in Figure 6 ) and an income of 30,000€ could contribute from 1€ to 487€ (525€ − 38€) for a tax price of 1 TP < (which is here 1 − 0.485 × 1.055 = 0.4883). For any contributions exceeding 487€, the last euro tax price is 1.
Moreover, even for a taxpayer with identical individual factors, the location of the kink X differed over time because of changes in the Riester Scheme (see Figure 7) . In However, the maximum eligible amount (see Chapter 2) was limited to a fairly small level. In relation to the variation generated by the kink, progression effects seemed not to be the dominating factor. That is why we focused on kinks rather than progression effects. In the following chapter, we take a close look at the contribution decision in our sample around the tax price kink X both between different taxpayers within one year and over time.
Data and Preliminary Evidence
With the data of the Taxpayer-Panel, we could follow taxpayers over time. Starting with From 2002 to 2008, the subsidized amount increased stepwise every two years. Consequently, the subsidized amount has been quadrupled in three steps (see Table 1 ). So, Let us have a first look at the data. In Table 7 , some descriptive statistics of the Riester contributions for the years 2002 to 2008 are displayed. As shown, the mean contribution increased in years with a governmental step and was approximately constant in the years without a step. The governmental increase over time is called "Riester Stairs". The results suggest that taxpayers followed these stairs over time. These changes in the mean contribution could be driven by different factors. For example, there could also be a shift in wages over time, resulting in a larger contributed amount. Even if we did not think that this was the driving point of the story, we cannot disprove these arguments only by interpreting means.
Graphical Evidence
As we have shown, we could not interpret the contributed amount of a cross-section related to the tax price because there were different locations of the tax price kink for different taxpayers. However, we can show some graphical evidence by relating the contribution decision to the tax price kink. Similar to the subsidy quota, we normalized contributions by calculating a contribution quota CQ as follows: A CQ < 1 meant that all contributions were subsidized and consequently the corresponding last euro tax price was before the kink. A CQ > 1 showed that the last euro tax price was equal to one. Most importantly, if a taxpayer calibrated her contribution exactly with respect to the tax price kink, the resulting CQ = 1. As we have argued, the maximum subsidized amount was different both for different socioeconomic factors and for different years. Consequently, a CQ of around 1 seemed to result from tax planning with respect to the tax price kink.
In Figure 8, tional) were changing. Because the distribution looks similar when normalized to the kink, the tax price kink seems to be the economic goal of the behavior. In Figure 9 , we try to uncover the underlying change in contribution decision.
To uncover individual behavior, we tried to separate technical effects resulting from changes in tax law and behavior effects. Therefore, a synthetic contribution quota was In Figure 10 , we show all six two-year pairs that show additional evidence. In adjacent years without changes in the Riester law, we did not see behavior effects using synthetic contribution quotas. Similar to 2003/2004, in the other adjacent years with a change in Riester law we could show similar effects. Moreover, the effect size fit the size of the Riester step almost perfectly.
As we have seen, there was a change in behavior only in years with a governmental increase in the subsidized amount. The increase in contribution just fit the size of the governmental increase. So, the contribution adjustment resulted after every step in a similar distribution around a contribution quota of 1. This let us conclude that there is a strong relation between the tax price and the contributed amount. If the tax price kink shifts, taxpayers calibrate their contribution. Overall, it can be stated that the government has control over the contributed amount. A shift in the maximum subsidized amount resulted in an immediate shift in individual savings. This can be interpreted as a successful rule to reach the governmental goal. On the other hand, the observed immediate reaction was a result of the very high subsidy generating tax price kinks where the tax price switched in mean from 0.51 to 1. Assuming future consumption to be a normal good, the kink structure of the tax price would lead to huge welfare losses. In other words: if the after-tax price were designed as a decreasing function of savings, we would assume welfare gains. So, the government has control over the contributed amount using an effective but expensive scheme.
Summary
Increasing life spans and declining birth rates of the last decades have been generating a funding gap of the traditional pay-as-you-go system. To close this gap, Germany introduced the Riester Scheme in 2002. For this voluntary private pension, the government grants one of the most generous tax subsidies. Consequently, the success of the retirement reform depends on the acceptance of private pensions and therefore on the effects of tax-based saving incentives on contribution behavior. In this paper, the effects of the subsidy on two different decisions were analyzed.
First, we regressed the tax price of the first euro contributed and the income after taxes against the decision of whether or not to contribute. There we got at least three results: First, our central estimate of −0.14 implied a local average marginal elasticity of the contribution decision with respect to tax price of −2.36. Second, with our identification strategy, the decision was driven mainly by price effects and not by other socioeconomic characteristics such as the number of children. Third, the income effect seemed not to have an influence on the decision. Second, we showed graphical evidence for the decision on how much to contribute using price kinks. The location of the price kink was different both for different taxpayers and for different years. Therefore, we analyzed the distribution of contributions normalized to the price kink (contribution quota) using variations of the Riester Scheme over time. This showed us two things: First, we saw that most of our contributors (about 20%) contributed exactly on the price kink and therefore contributed exactly the subsidized amount. Second, the shifts in the location of the price kink resulted in the same (normalized to the kink) distribution. This led us to conclude that the decision on the intensive margin is very tax sensitive.
Overall, it can be stated that government has control over contribution behavior.
Taxpayers showed strong responses on both margins. However, the question of whether this led to an increase in the overall savings of the household cannot be answered with our tax data. If we assume no effect on the saving rate, the results can be interpreted as a substitution effect between savings where the taxpayer is free to dispose and a contract where the rules are controlled by government.
